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The World Institute for Development Economics Research (WIDER) was established by the United Nations University (UNU) as its first research and training centre and started work in
1 Introduction
An empirical analysis of contemporary developed and some developing nations reveals significant differences in their growth patterns. For most industrialized nations, historical data reveal that at low levels of per capita income, the agricultural sector dominated the composition of output and employment. As these nations embarked on a path of rapid and sustained economic growth, resources were transferred from the agricultural sector to the manufacturing sector. Once the economy matured and reached the status of a high income nation, contribution of the service sector became more pronounced. Today, for some low income industrializing nations, this process of sectoral reallocation of economic activity, also known as structural transformation, looks different. In these countries, even at low levels of per capita income, the service sector is a significant source of growth and accounts for much of the economy's output and employment. Therefore, the role of the service sector has become more prominent at early stages of growth and development.
I conduct an empirical exercise to identify the set of low income, rapid growing, economies which exhibit the pattern of services led growth. A low income country is defined as a country with a level of GDP per capita less than 825 US $ in 1980 1 . Following this criterion, I identify 42 low income countries in 1980 and calculate their average growth rates of GDP per capita during the period 1980-2004. Table 7 in the appendix lists these countries in descending order of their growth rates, together with their respective GDP per capita in 1980. The average growth rate for the entire sample is 0.51 percent, owing to a large number of countries which witnessed negative growth rates during this time period. Amongst these countries, 17 countries experienced negative growth rates, while 11 countries grew at an average rate of 0-1 percent and 3 countries witnessed growth rates between 1-2 percent. My interest lies in choosing the rapid growing countries which witnessed average annual growth rates of GDP per capita in excess of 2 percent, which was the secular growth rate of the U.S. economy in the twentieth century 2 . The U.S. economy was the industrial leader throughout 1 In 2004, The World Bank defined a low income country as a country which had a level of Gross National Income per capita less than 825 US $.
2 Following Kehoe & Prescott (2002) ; they calculate the average growth rate of output per working-age person in the U.S.
economy to be 2 percent in the twentieth century.
the twentieth century and hence the growth performance of the rapid growers is measured relative to the U.S. economy. I refer to these 11 countries as Rapid Growers. These countries include China, Thailand, Bhutan, India, Indonesia, Sri Lanka, Chad, Lesotho, Pakistan, Bangladesh and Nepal.
Next, I examine the performance of the three sectors, namely, agriculture, industry and services, in contributing to aggregate growth of output in these economies. It is well recognized that as an economy grows and witnesses structural transformation, growth proceeds at an uneven rate from sector to sector. Following Syrquin (1988) , I examine the relation between aggregate and sectoral growth by differentiating with respect to time the definition of total output, V = V i and expressing the result in growth terms:
where g V and g V i are the growth rates of V and V i , respectively, and the weights are sectoral output shares, ρ i = V i /V . The above equation expresses the contribution of each sector to aggregate GDP growth measured in terms of the average share of total GDP accounted by this sector, weighted by the growth rate of GDP in this sector.
For each of the 11 Rapid Growers, I decompose the growth rate of aggregate GDP using growth rates of sectoral output and shares of the sectoral output in GDP. Following this decomposition, I identify those low income, fast growing, countries which have witnessed service sector driven growth. Specifically, in these economies, the service sector has made the highest average contribution to aggregate growth during the 1980-2004 period. I classify them as service sector dominated countries. This set of countries includes India, Sri Lanka, Pakistan, Bangladesh and Nepal. Notably, all these countries have initiated economic and trade liberalization reforms. Amongst all these service sector led countries, India has witnessed the most rapid growth in GDP and in GDP per capita during the 1980-2004 period.
The Indian Economy
During the period 1980-2003, the average annual growth rate of the total output of the Indian economy was 5.6 percent while that alone of the service sector exceeded it at 7 2 percent. Specifically, the service sector accounted for about 38 percent of Indian output and In order to measure how much of the growth in real output can be attributed to accumulation of factors of production, and how much of this increase can be attributed to growth in total factor productivity (TFP), I conduct growth accounting for the Indian economy at sectoral level. The data for this procedure have been collected and compiled to form a sectoral data base for India for the 1980-2003 period and are described in detail below.
Two empirical facts emerge from the Indian data analysis: growth accounting reveals that changes in total factor productivity (TFP) were the largest source of service sector value added growth, and second, trade statistics show a sharp acceleration in services' trade 
Sectoral Growth Accounting
To gain further insight into the sources of growth in service sector value added, I
conduct a growth accounting of value added for each of the sectors -agriculture, industry and services, for the 1980-2003 period. This exercise involves decomposing changes in value added into the portions due to changes in factor inputs and the portion due to changes in efficiency with which these factors are used, measured as total factor productivity (TFP) of a sector. To summarize, the results, indicate that changes in TFP are significant in accounting for value added growth in the service sector. Also, the growth of agricultural value added is largely accounted for by TFP growth. By contrast, the growth of industrial output is largely driven by the growth of factor inputs, primarily due to growth in capital. Additionally, I
find that TFP growth rate in the service sector is the highest across the three sectors for the entire time period, primarily because it has grown at a very rapid rate after economic liberalization in 1991 3 .
Methodology
This section describes the model of value added by sector used in the growth accounting procedure. The methodology for constructing the factor shares is described in the following sub section. I follow the standard methodology of growth accounting which involves decomposing output growth into TFP growth, capital growth and labor growth.
3 Gross output by sector would also be analyzed, but data is unavailable.
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The production function in each sector is assumed to be Cobb-Douglas with constant returns to scale. In particular, the function is described by
where ν j and 1 − ν j represent the share of rental payments to capital and share of wage payments to labor in the total income of sector j, respectively. The agricultural production function has an additional input of land. The production function is accordingly modified as
The factor income shares in this sector are ν a -capital income share, γ a -share of rental income from land and (1 − ν a − γ a ) -labor income share.
By differentiating the production function with respect to time, t, and dividing by Y j , the growth rate of total factor productivity growth in sector j = {a, i, s} can be estimated
In industry and services, γ j = 0 since land is not a factor of production in these sectors.
Data
In order to conduct growth accounting, data are collected for the three sectors -agriculture, industry and services -for the 1980-2003 period.
Real GDP: Data for sectoral real GDP are taken from the Business Beacon, Center for Monitoring Indian Economy (CMIE). Agriculture includes forestry, logging and fishing;
Industry consists of manufacturing, mining, electricity, gas and water supply, and construc- Employment: India does not report the number of labor hours worked in each sector.
Hence, I measure employment as the number of people working in each sector. Sectoral employment numbers are calculated using the definition of employment on a current daily status (cds) basis 4 . These data are constructed with the help of annualized growth rates of sectoral employment reported by Gupta (2002) . In particular, this report presents sectoral employment numbers for the years 1983, 1987-88, 1993-94, 1999-2000 and 2001-2002 The share of rental income from land in agricultural income is taken to be 0.2 (average over the period 1980-1999) as reported by Sivasubramonian (2004) . Consequently, the labor and capital shares are rescaled to sum to 1 minus the share of land.
I also conduct a sensitivity analysis of the growth accounting results by using two alternate sets of factor shares. The first set consists of sectoral labor shares computed using Global Trade Analysis Project (GTAP) data, as reported by Terry Roe. The second set assigns the customary value of one-third as the share of capital income and treats the residual as the share of labor income in the industrial and service sectors. For the agricultural sector, the capital income and labor income shares of one-third and two-thirds, are rescaled so that they sum to 1 minus the share of land, where the share of land is taken as 0.2. percent of real value added growth. Capital and labor accounted for 26 and 13 percent of growth, respectively, whereas the contribution of land was small and negative at -4 percent. The number in parenthesis is the % contribution of the factor to real value added growth.
Results
With respect to the industrial sector, the calibrated capital and labor shares are 0.55 and 0.45, respectively. Real value added in industry grew at 6.14 percent during the entire In the Indian case, the finding of high TFP growth in services does not depend on the values of factor shares. I report results using two other sets of factor shares. Table 2 reports the results using the GTAP computed sectoral factor shares and table 3 presents the results using capital share values of one-third in the sectors. These results validate the finding that amongst the three sectors, TFP growth is highest in the service sector for the entire sample period, especially due to the high growth observed in the post liberalization period. The number in parenthesis is the % contribution of the factor to real value added growth. The number in parenthesis is the % contribution of the factor to real value added growth.
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The Model
There are three final goods, consisting of agricultural goods, industrial goods, and services, three primary factors -capital, labor, and land (in agriculture); and trade consisting of exports and imports of industrial goods and services. In addition, there is total factor productivity (TFP) growth in each sector and it is assumed that this growth rate is constant over the sample period. The production function for each final good displays constant returns to scale and is assumed to be Cobb-Douglas.
Technology
The model is set up in terms of per capita quantities for simplicity. Agricultural goods are produced using capital k a , land l a , and labor n a as inputs; industrial goods and services are produced using capital and labor, k i , n i , k s and n s respectively. Time is discrete and on a per capita basis the production functions are
where b jt is the TFP level in sector j = {a, i, s}. The parameters θ, γ, α, φ ∈ (0, 1) and θ + γ ≤ 1. It is assumed that all firms behave competitively in all markets.
There are three market clearing conditions for produced goods:
where c jt is the consumption level in sector j = {a, i, s} and i jt and x jt are the imports and exports in sector j = {i, s} respectively. These conditions imply that while agricultural consumption is met entirely from domestic production, the sum of domestic output and imports of services equals the sum of domestic consumption and exports of services to the rest of the world. In the industrial sector, domestic output and imports of industrial goods together equal the sum of domestic consumption, investment and exports of industrial goods to the rest of the world.
There are also three market clearing conditions for primary inputs:
where labor supply per capita is normalized at unity and where l at is the supply of land per capita, also normalized to unity.
There is a role for foreign trade. When calibrating the model, industrial net imports (ni it = i it − x it ) are fixed at a level chosen to match the data, and net exports of services (nx st = x st − i st ) are assumed to adjust. I make a simplifying assumption of trade being balanced in the steady state. Hence this implies that the net exports of services needed to pay for net imports of industrial goods are
where the price of the industrial good, p i is given and assumed it to be unity at all dates.
Then let {r kt , R lt , w t , p at , p st ,} denote the rental prices for capital and land, the wage rate, the price of the agricultural good, and the price of the service good, at date t, respectively.
Preferences
There is an infinitely-lived representative household endowed with one unit of time in each period. The lifetime utility function for the household is given by
where c j is the consumption of good j (j = a, i, s) in period t and β is the discount factor.
The per period utility function is given by
(1/ǫ) with ǫ < 1 and ω j=a,i,s = 1. Thus, the elasticity of substitution between c a , c i and c s is
given by
The parameter, ǫ, plays an important role in generating structural change in models with differential TFP growth across sectors. Specifically, if consumption goods are complements, then, in the presence of differential TFP growth across sectors, resources are transferred to the sector experiencing the lowest TFP growth. But if consumption goods are substitutes, then resources are allocated to the sector witnessing highest TFP growth. The underlying reasoning is that the sector witnessing highest TFP growth also experiences the most rapid decline in the price of the good that it produces. If the goods are substitutes, the household increases its share of consumption expenditure on this relatively cheap good, and reduces the share of expenditure on the other goods. The household then demands more of the cheap good and reduces the demand for the relatively expensive good. As a result, when the two goods are substitutes, labor shifts into the sector where TFP growth is the highest. The converse is true when goods are complements. Since the growth accounting results reveal TFP growth to be largest in the service sector for India, and the data show that the output and employment of this sector have grown, I assume ǫ is < 1 and therefore assume that the three goods are substitutes in consumption.
The representative household faces the following maximization problem in each period
subject to
given k 0 , all prices, the net import level of industrial goods ni i .
The above equations, together with assumptions that firms maximize profits and markets are perfectly competitive, provide a complete description of the model.
Calibration
The two years considered as steady states are 1980 and 1999. In these two years, the value of net imports of industrial goods (as a share of GDP) was approximately equal to the value of net exports of services (as a share of GDP). In other words, trade balance as a share of GDP was roughly small (-0.2 percent in 1980 and 0.7 percent in 1999) and hence I assume balanced trade in these two years 7 .
To calibrate the model, I fix the level of net imports of industrial goods from the data and solve for the level of net exports of services, by using the balanced trade condition.
Factor shares for each sector have been constructed as explained above. The TFP growth rates for each sector have been taken from the baseline growth accounting exercise 8 . The subjective discount factor, β, is calibrated to match the real interest rate in 1980 and the depreciation rate is set at 5 percent.
The remaining parameters -TFP levels in the initial period -b a0 , b i0 , b s0 ; the weight on the agricultural and industrial good in the utility function -ω a , ω i ,; and the parameter dictating the elasticity of substitution between the three goods -ǫ, are calibrated to minimize the sum of squared differences between the data and the model with respect to six targets in the initial steady state. These six targets are -the share of output in agriculture, the share of output in services, the share of employment in agriculture, the share of employment in services, the share of consumption expenditure on services and the relative price of the service good, all in 1980. Specifically, ifŷ a0 ,ŷ s0 ,n a0 ,n s0 ,ĈS 0 ,p s0 are the model's prediction for the six targets and y a0 , y s0 , n a0 , n s0 , CS 0 , p s0 are the actual observations in the data, then I solve the following problem:
In order to calibrate the above parameters, I need data on private final consumption expenditure as well as relative prices of service goods. CMIE reports disaggregated data for 7 Agricultural trade as a share of GDP was relatively small for the sample period and hence I assume no trade takes place in this sector. 8 TFP growth rates used here are for the period 1980-1999. private final consumption expenditures. To construct sectoral consumption expenditure, I
group the disaggregated final consumption expenditures under the three sectors, following Echevarria (1997) 9 . Since the industrial good is assumed to be the numeraire in the model, relative prices for the service goods are got by dividing the GDP deflator series for services with that of industry.
The parameter values are listed in the table below. By the final steady state, the share of labor accounted by the agricultural sector decreases to about 30 percent; less than its data counterpart of 57 percent. In both the industrial and service sectors, the share of labor increases to 25 and 45 percent respectively, although these shares are higher than their data counterparts -18 percent in industry and 26 percent in the service sector.
With respect to foreign trade, the model predicts the level of services' net exports to be small and slightly positive at 0.2 percent of GDP in 1980; in the data this share is small and negative at -0.03 percent of GDP. By the final steady state in 1999, the model predicts net exports of services to be negative and large, at 2.3 percent of GDP; the corresponding share observed in the data is about -0.7 percent of GDP. 
Conclusion
Following the economic liberalization in India, the service sector has gained prominence in the economy as it accounts for the largest share of GDP and, also that the share of this sector in GDP has been growing very rapidly. Empirical data reveal two significant trends 
Data Appendix
1. Classification according to current daily status approach (cds): The activity pattern of people particularly in the unorganized sector is such that a person might be pursuing more than one activity during a week and sometimes even during a day. In the current daily status, upto two activity statuses were assigned to a person on each day of the reference week. The unit of classification was thus half day in the cds. In assigning the activity status on a day, a person was considered working for the entire day if he had worked 4 hours or more during the day. If he had worked one hour or more but less than 4 hours, he was considered working (employed) for half day and seeking/available for work (unemployed) or not available for work (not in labor force) for the other half day depending on whether he was seeking /available for work or not. On the other hand, if a person was not engaged in any work even for one hour but was seeking or available for work for 4 hours or more, he was considered unemployed for the entire day. If he was available for work for less than 4 hours only, he was considered unemployed for half day and not in labor force for the other half of the day. A person who neither had any work to do nor was available for work even for half of the day was considered not in labor force for the entire day and was assigned one or two non-economic activity status codes. The aggregate of person days classified under the different activity categories for all the seven days gave the distribution of person days by activity category during an average week over the survey period of one year. 
